Tryptophanase from Proteus vulgaris: the conformational rearrangement in the active site, induced by the mutation of Tyrosine 72 to phenylalanine, and its mechanistic consequences.
Tyr72 is located at the active site of tryptophanase (Trpase) from Proteus vulgaris. For the wild-type Trpase Tyr72 might be considered as the general acid catalyst at the stage of elimination of the leaving groups. The replacement of Tyr72 by Phe leads to a decrease in activity for L-tryptophan by 50,000-fold and to a considerable rearrangement of the active site of Trpase. This rearrangement leads to an increase of room around the alpha-C atom of any bound amino acid, such that covalent binding of alpha-methyl-substituted amino acids becomes possible (which cannot be realized in wild-type Trpase). The changes in reactivities of S-alkyl-L-cysteines provide evidence for an increase of congestion in the proximity of their side groups in the mutant enzyme as compared to wild-type enzyme. The observed alteration of catalytic properties in a large degree originates from a conformational change in the active site. The Y72F Trpase retains significant activity for L-serine, which allowed us to conclude that in the mutant enzyme, some functional group is present which fulfills the role of the general acid catalyst in reactions associated with elimination of small leaving groups.